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(54) A multiple disc changing apparatus

(57)  This invention provides a multiple compact disc
player, particularly although not necessarily solely,
directed towards an audio compact disc player. The
turntable for supporting two or more compact discs is
provided with connected or associated engagement
means to engage the compact discs onto the turntable
when in the out-of-play position. The engagement
means are released once an adjacent compact disc is
engaged by the drive spindle of the reading unit to allow
the compact disc to be positioned appropriately for play.

The provision of the engagement means allows the
turntable, reading unit and disc player as a whole to be
orientated in position other than the horizontal including
a substantially vertical orientation if desired. Further-
more, the reading unit itself undergoes linear transverse
motion with respect to the general plane of the turntable
2 for easier engagement with the compact disc on the
turntable 2.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a multiple disc
changing apparatus and, in particular, although not nec-
essarily solely, a multiple disc turntable for audio, video
or computer applications. Generally, the apparatus will
be described with reference to audio compact disc play-
ers although the invention can be applied to other appa-
ratus,

BACKGROUND

[0002] Compact disc players have existed for some
years. Initially, the compact disc players utilized a single
disc that could be mounted and removed from the unit
as desired.

[0003] In more recent times, a relatively standard
feature on audio equipment has been turntables to
accommodate multiple compact discs so that the turnta-
ble may selectively rotate one of the discs into a playing
position.

[0004] A common form of multiple compact disc
turntable utilizes recesses to position the discs them-
selves on the turntable. When the desired disc is rotated
into the play position, the drive and reading unit of the
compact disc player engages the disc, lifts the disc from
the turntable into position where it may be rotated and
plays the disc.

[0005] The difficulty with such conventional appara-
tus is that the units must be maintained in a relatively
stable horizontal position to avoid any dislodgement of
the discs when in the out-of-play positions which may
cause both damage to the disc as well as causing the
disc to be improperly placed if rotated to the in-play
position. The discs are generally supported laterally in
the recess and supported underneath by the turntable
itself However there is no retention of the disc within the
recess other than that provided by gravity.

[0006] To add greater flexibility in the design of
audio equipment, recent developments have included
compact disc players which can be arranged in the ver-
tical position. However these arrangements have gener-
ally been restricted to players capable of retaining only
a single compact disc. A typical example of such an
apparatus securely fixes the disc onto the drive spindle
so that, even in the vertical position, the disc is securely
held. The securing of the discs in this position has
involved such apparatus as retaining means on the
spindle itself in the form of spring biased ball bearings
protruding from the spindle. The compact disc is fitted
over the spindle and pushed past the ball bearings
which must recess into the spindle to allow the compact
disc to be fitted in place. The spring bias then causes
the ball bearings to protrude on the far side of the com-
pact disc from the seat provided on the drive spindle.
[0007] Although such an arrangement is suitable for
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a single compact disc, it does not accommodate a mul-
tiple compact disc turntable which requires an easier fix-
ing and release of the compact disc in the in-play
position as well as the need to securely support the
compact discs in the out-of-play positions.

OBJECT OF THE INVENTION

[0008] It is an object of the present invention to pro-
vide a multiple disc changing apparatus that overcomes
some of the disadvantages of the prior art to allow non-
horizontal orientation of the turntable while supporting
the discs in both the in-play and out-of-play positions. It
is at least an object of the present invention to provide a
multiple disc changing apparatus which provides the
public with a useful choice.

SUMMARY OF THE INVENTION

[0009] Accordingly, in the first aspect, the invention
may broadly be said to consist in a multiple compact
disc player including:

- arotatable support means for the support of at least
two compact discs in selected positions;

- a reading unit to engage and retrieve information
from a compact disc;

- a drive means to rotate said rotatable support
means such that a selected compact disc may be
placed in a position to engage said reading unit;
and

- an engagement means on or in association with
said rotatable support means to retain said com-
pact discs not engaged by said reading unit in said
selected positions on said rotatable support means.

[0010] Accordingly, in a second aspect, the inven-
tion may broadly be said to consist in a rotatable sup-
port means for a compact disc player having a reading
unit to retrieve information from a compact disc includ-

ing:

- arotatable support means having at least two posi-
tions for placement of compact discs; and

- releasable engagement means to retain said com-
pact discs in said selected positions and selectively
release a compact disc when said compact disc is
engaged by said reading unit of said compact disc
player.

[0011] Further aspects of the invention may
become apparent to those skill in the art to which the

invention relates by reading the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A preferred embodiment of the invention will
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now be described with reference to the following draw-
ings in which:

- Fig. 1 shows an elevation view of a preferred
embodiment of the apparatus;

- Fig. 2 shows a plan view of a portion of the appara-
tus of Fig. 1 in a first configuration;

- Fig. 3 shows an elevation view of the portion of Fig.
2 in said first configuration;

- Fig. 4 shows a plan view of the portion of the appa-
ratus of Fig. 2 in a second configuration; and

- Fig. 5 shows an elevation view of the portion of the
apparatus of Fig. 4 in said second configuration.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0013] This invention relates to a multiple compact
disc player 1, a preferred embodiment of which is shown
in Fig. 1. The preferred embodiment described is for an
audio compact disc player. However, as essentially the
same compact discs may be used for video compact
disc players, computer disc drives and other such appa-
ratus, the invention may be applied whenever suitable.
[0014] The multiple compact disc player 1 as shown
in Fig. 1 has a rotatable support means 2 in the form of
a turntable rotatable about a central axis 3. A plurality of
compact discs 4 may be placed on the rotatable support
means 2 in selected positions. Generally, the selected
positions will be defined by means of recesses 5 into the
generally planar turntable 2 so that the discs 4 are sup-
ported in the plane of the turntable 2 by the edges of the
recess 5. Alternative means can be used to define the
selected positions provided these means are capable of
retaining the discs 4 in a position relative to the rotatable
support means 2. For example, a series of projections
from the turntable 2 around the outer edge of the com-
pact disc 4 could be utilized. Generally, the discs 4 will
not be supported by their central aperture 6 while on the
turntable 2 as this aperture is generally left clear for
engagement of a drive and reading unit 7.

[0015] A driving and reading unit 7 is provided to
engage the compact disc 4 once positioned adjacent
the unit 7. In this embodiment, the driving and reading
unit 7 works in co-operation with the top support 8. The
unit 7 contains a drive spindle which engages an adja-
cent compact disc 4, lifts the disc from the turntable or
rotatable support means 2 and rotates the disc 4 to be
read by the information retrieval means contained on
the unit 7. The top support 8 may comprise a magnetic
top plate which is loosely supported in a upper arm 9.
The top magnetic support is magnetically attracted to
the seat for the compact disc provided on the drive spin-
dle of the reading unit 7. This sandwiches the compact
disc 4 between the paramagnetic and the seat on the
spindle to avoid eccentric rotation and slippage of the
compact disc on the seat of the drive spindle.

[0016] It should be noted that in this particular
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embodiment three compact discs 4 may be accommo-
dated in selected positions on the turntable 2. Upon
receiving an indication from a control means (not
shown), compact disc 4 can be released by the reading
unit 7 to reside on the rotatable support means 2, the
rotatable support means 2 rotated to bring a further
compact disc 4 adjacent reading unit 7 and the reading
unit 7 engage the further compact disc as desired. The
particular number of selected positions or compact
discs provided on the turntable does not affect the
invention although there would be no need for the rotat-
able feature unless at least two compact discs can be
accommodated.

[0017] The preferred embodiment thus far does not
differ from existing multiple compact disc players and
rotatable turntables provided on such players. However,
in this embodiment, releasable engagement means 10
are provided around the perimeter of each of the
selected positions on the rotatable support means 2.
The engagement means 10 engaged partially over an
outer edge 11 of the compact discs 4 so that the com-
pact disc 4 is not only supported in plane with the turn-
table 2 by the recess 5 but also engaged or retained on
the turntable 2 by the engagement means 10. This
engagement means allows the multiple compact disc
player 1 or at least the rotatable support means 2 to be
oriented in positions other than the horizontal including
a vertical position without the discs 4 becoming dis-
lodged from the rotatable turntable 2.

[0018] The engagement means 10 can be provided
in a variety of manners although this preferred embodi-
ment provides the engagement means as at least a pair
of opposed engagement means overlapping the outer
edge 11 of the disc 4. Alternative configurations or
forms of the engagement means 10 may be provided.
[0019] It can be noted from Fig. 1 that the pair of
engagement means 10 adjacent the compact disc 4
currently engaged with the reading unit 7 are withdrawn
and spaced apart from the outer edge 11 of the disc 4.
To read the contact disc 4, the reading unit lifts the com-
pact disc from the turntable 2 so that it may be freely
rotated according to the requirements of the reading
unit 7 and under the control of a drive spindle associ-
ated with the reading unit 7 and not contact the turntable
2 so as to interfere with that operation. On that basis,
the engagement means 10 is provided in a releasable
manner to release the compact disc 11 once engaged
by the drive spindle and reading unit 7.

[0020] Figs. 2 through 5 show the turntable 2, read-
ing unit 7 and associated apparatus in considerably
more detail. This particular preferred embodiment
shown in these figures is the same as that previously
described for Fig. 1.

[0021] Figs. 2 and 3 show the preferred embodi-
ment in a first configuration. This first configuration is
the same as that shown in Fig. 1 in which a compact
disc adjacent to reading unit is currently engaged with
the reading unit. Figs. 3 and 4 are directed to the same
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preferred embodiment in a second configuration as the
adjacent compact disc is released by the reading unit
and re-engaged by its associated engagement means.

[0022] Turning firstly to Figs. 2 and 3, the rotatable
support means 2 can be seen to support three compact
discs, 4a, 4b and 4c. Each of the compact discs, 4a, 4b
and 4c is supported in a selected position 5a, 5b and 5¢
in the form of a recess of slightly larger diameter than
the diameter of the compact discs.

[0023] As explained previously, each selected posi-
tion and compact disc has a pair of engagement means
10a, 10b and 10c. Furthermore, each of those engage-
ment means are biased into the engaged position with
the associated compact discs by biasing means 12a,
12b and 12c. The biasing means of this preferred
embodiment are steel springs and as the engaged posi-
tion for the engagement means 10a, 10b and 10c is
required in a plurality of positions to which the turntable
may be rotated and the unengaged position currently
defined by engagement means 10a is only required
when the disc is adjacent the reading unit 7, it is pre-
ferred that the bias on the engagement means is orien-
tated to bias this into engagement and the bias is only
overcome in the position adjacent the reading unit. The
alternative construction of biasing these engagement
means to the unengaged position when adjacent the
reading unit and manoeuvring the items against that
bias in all other positions is a possible, although less
desirable, option.

[0024] Referring to the engagement means 10c, it
can be seen that each of the pair of engagement means
is provided with a slot 14 which has an angled face 15
defining a broader opening to the slot 14 towards the
perimeter of the turntable 2 than the interior end of the
engagement means 10c. This angled face 15 may act
as a cam when engaging a sliding projection 16 pro-
vided on either side of the reading unit 7. The numerals
14 and 15 have been omitted from the other engage-
ment means 10a and 10b for clarity although identical
slots and angled faces are provided on those as well.
[0025] As can be seen on engagement means 10a,
the projection 16 can slide and engage within the slot 14
to retain the engagement means 10a in a position in
which the engagement means is spaced from the outer
perimeter 11a of the compact disc 4a. The angled or
cam face 15 assists as the projection 16 slides into the
slot 14 from the outer perimeter of the turntable 2.
[0026] The sliding projection 16 will engage the
outer edge of the cam face 15 and while moving in a lin-
ear direction, cause transverse motion of the corre-
sponding engaging means to withdraw the engaging
means from engagement with the compact disc.
Clearly, the sliding projection can be provided to work
from the general direction of the interior of the turntable
towards the exterior by reversing the direction of the slot
14 and cam face 15 on the engagement means 10. It is
merely considered preferable to arrange the compo-
nents in the manner as shown in this embodiment
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[0027] Referring to Fig. 3, the sliding projection 16
is attached to an arm 17 or other suitable drive means
which itself is connected to a sliding plate 18. The slid-
ing plate 18 has side plates 19 and 20 which extend
either side of the reading unit 7. Support for the reading
unit 7 is provided by engagement of pins 21 and 22 as
shown in Fig. 3 into side plate 19 and similar projections
into side plate 20 on the other side of the reading unit 7.
[0028] The pins or other suitable engagement
means 21 and 22 are contained within angle slots 23
and 24 on side plate 19. Further, the reading unit 7 is
retained by a housing or similar (not shown) so that the
only free movement available to the reading unit 7 is
substantially transverse to the plane of the compact disc
4a or the general plane of the turntable 2. In Fig. 3, the
reading unit 7 moves in a vertical position to the limit of
travel indicated by dash line 25 on Fig. 3.

[0029] Again referring to Fig. 3, to be seen that the
reading unit 7 is provided with a drive spindle 26 which
is engaged through the compact disc 4a such that an
extending flange 27 acts as a seat for the compact disc
4a. The substantially transverse movement of the read-
ing unit 7 with respect to the general plane of the turnta-
ble 2 between the first and second configurations
causes the drive spindle 26 to engage through the cen-
tral aperture of the compact disc 4a. The seat 27 lifts the
compact disc from its recess in the turntable 2 so that it
may be rotated freely under control from the drive spin-
dle 26. The magnetic top support 8 is also shown in Fig.
3 and is magnetically attracted to the seat 27 to sand-
wich the compact disc 4a therebetween.

[0030] It should be noted that although this pre-
ferred embodiment utilizes a linear motion of the read-
ing unit 7, other conventional apparatus for substantially
horizontal applications utilizes a rotational motion of the
reading unit 7 to engage the compact disc. Typically,
such an arrangement hinges one edge of the reading
unit 7 such as the edge 28 in Fig. 3. The hinged edge 28
will remain fixed but rotatably attached to a suitable
mounting and the distal free edge of the reading unit 7
is raised and lowered to rotate about a hinge on edge
28. Such rotational movement is considered less desir-
able for the present application.

[0031] The reading unit 7 is provided with drive
means in the form of a motor 29 or similar apparatus to
cause rotation of the drive spindle 26 as well as an opti-
cal reading unit to read the disc.

[0032] By reference to corresponding Figs. 2 and 4
as well as corresponding Figs. 3 and 5, the relative posi-
tions of the various items when the reading unit 7 is
engaged or disengaged with the compact disc 4a can
be seen. In fact in Fig. 5, the compact disc 4a has been
omitted for clarity.

[0033] In Figs. 4 and 5, the sliding member 18 has
moved laterally substantially in plane with the general
plane of the turntable 2. This is generally in the direction
of the arrow 30 in Fig. 5.

[0034] It can be seen that this movement causes a



7 EP 1 045 384 A2 8

corresponding movement of the side plates 19 and 20
and through the provision of the angled slots 23 and 24,
the support pins 21 and 22 are driven to a more distant
position from the turntable 2. It is this motion which
drives the lowering of the reading unit 7 such that the
drive spindle 26 is now beneath the turntable 2 and dis-
engaged from any compact disc that may be adjacent
the reading unit 7. The compact disc (not shown in Fig.
5) will have returned to its supported position on the
turntable 2. The upper support 8 is also free of the disc
and the turntable is ready for rotation to bring a further
selected disc adjacent the reading unit 7.

[0035] The arm 17 has also moved laterally with the
sliding member 18 due to the connection 31 therebe-
tween. A pin or other guide means 32 supported from
an adjacent stationary portion such as the housing of
the compact disc player can be engaged within a co-
operating slot 33 such that the sliding projection is not
only moved out of the adjacent slot 14 in the engage-
ment means 10a but also lowered through the provision
of the angled faces in the slot 33. This lowering of the
projection 16 assists in removing the projection 16 from
interfering with rotation of the turntable 2.

[0036] It can be seen that the initial movement of
the arm 17 from the position in Fig. 3 to the position
shown in Fig. 5 is a generally lateral motion courtesy of
the initial portion of slot 33 being substantially parallel to
the sliding member 18. This ensures that the projection
16 engages and disengages along the length of the slot
14 and cam face 15 to ease a gradual movement of the
engagement means 10a. Once free from the slot 14 and
the engagement means 10a, the latter part of slot 33
contains the angled faces to draw the projection 16
away from the plane of the turntable 2,

[0037] It can be seen that connection 31 between
the arm and the sliding member 18 is a pivotal connec-
tion to support this movement of the arm 17.

[0038] By providing the arm 17 in direct engage-
ment with the sliding member 18 which itself directly
engages the reading unit 7, it is possible to time the
engagement and release of the engagement means
10a with movement of the reading unit 7. This is highly
desirable for this preferred embodiment to allow orienta-
tion in a substantially vertical position as it ensures that
the engagement of the compact disc 4a can occur just
as the compact disc 4a has been lowered onto its seat
on the turntable 2 and the drive spindle 26 commences
to disengage from the compact disc 4a. The compact
disc 4a is essentially supported by either the drive spin-
dle 26 or the engagement means 10a throughout the
cycle of movement.

[0039] The sliding member 18 can be driven
through its movement by a suitable drive mechanism of
its own or, driven from the same drive means that
causes rotation of the turntable 2. The drive mechanism
needs to accommodate no rotation of the turntable 2
while the sliding member 18 is moved after which rota-
tion of the turntable can then occur
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[0040] Thus it can be seen that the invention pro-
vides a multiple disc compact disc player or at least a
turntable and associated engagement means which
allow the substantially vertical orientation of the turnta-
ble 2. The compact discs are retained in place in the
out-of-play position by engagement means 10 and,
once engaged by the drive spindle 26, a timed release
of the engagement means 10 occurs to release only
that compact disc so engaged by the drive spindle 26.
The disc may then be positioned relative to the reading
unit 7 for retrieval of the information contained on the
disc.

[0041] It can also be seen that the reading unit 7
moves in a substantially linear fashion rather than rota-
tionally about a hinged edge to provide more accurate
and better placement of the drive spindle 26 on the
compact disc. This is particularly advantageous when
co-operating with the engagement means 10 to cause
timed release of the compact disc.

[0042] The preferred embodiments of this invention
have been described to illustrate the invention although
should not be considered limiting to the scope of the
invention as defined by the appended claims. Integers
referred to in the description are deemed to incorporate
known equivalents where appropriate and alternative
constructions to the preferred embodiments can be
envisaged by those skill in the art. Furthermore, refer-
ences to the singular may be considered to refer to the
plural where appropriate.

Claims
1. A multiple compact disc player including

- arotatable support means for the support of at
least two compact discs in selected positions;

- areading unit to engage and retrieve informa-
tion from a compact disc;

- adrive means to rotate said rotatable support
means such that a selected compact disc may
be placed in a position to engage said reading
unit; and

- an engagement means on or in association
with said rotatable support means to retain said
compact discs not engaged by said reading
unit in said selected positions on said rotatable
support means.

2. A multiple compact disc player as claimed in claim
1 wherein said engagement means comprise at
least one engagement member positioned around
a periphery of said selected positions and movable
between an engaged and a disengaged position.

3. A multiple compact disc player as claimed in claim
2 wherein said engagement means are moved
between said engaged and disengaged positions
by a drive means interconnected with said reading
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unit such that movement of said reading unit to an
engaged position with said compact disc creates a
disengagement of said engagement means.

A multiple compact disc player as claimed in claim
1 wherein said reading unit engages said compact
disc through substantially transverse motion of said
reading unit with respect to a plane of said rotatable
support means.

A multiple compact disc player as claimed in claim
1 wherein said rotatable support means comprises
a turntable to support a plurality of compact discs in
selected positions.

A rotatable support means for a compact disc
player having a reading unit to retrieve information
from a compact disc including:

- a rotatable support means having at least two
positions for placement of compact discs; and

- releasable engagement means to retain said
compact discs in said selected positions and
selectively release a compact disc when said
compact disc is engaged by said reading unit of
said compact disc player.
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